Cardiomyocyte differentiation of bone marrow-derived Oct-4+CXCR4+SSEA-1+ very small embryonic-like stem cells.
VSELs are a population of rare Oct-4+CXCR4+ CD133+lin-CD45- cells that are deposited during early embryogenesis in developing organs/tissues as a reserve population of pluripotent stem cells for regeneration. We reported recently that they are mobilized into peripheral blood during acute myocardial infarction (AMI) in mice and humans. However, although freshly isolated VSELs in experimental AMI mouse models improve cardiac function, the number of these cells is limited and an ex vivo expansion strategy is needed to employ these cells more efficiently for cardiac regeneration. The aim of this study was to establish an efficient method to expand ex vivo BM-derived very small embryonic-like stem cells (VSELs) into cardiomyocytes. VSELs, highly purified by FACS from the bone marrow of GFP transgenic mice, were expanded over C2C12 cell line myoblasts and exposed to cardiac differentiating media. The changes in gene expression during cardiac differentiation of VSELs were evaluated by RTQ-PCR, immunostaining and gene array analysis. We developed an efficient, two-step, ex vivo expansion/differentiation model of BM-derived VSELs into cardiomyocytes. First, purified GFP+ VSELs are plated over C2C12 murine cell line myoblasts, where they expand and differentiate into characteristic spheres. Subsequently, cells from these spheres are expanded on cardiac differentiating media into cardiomyocytes. This study demonstrates that murine BM-derived VSELs can be efficiently expanded in vitro and differentiated into cardiomyocytes.